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[Claim(s)] 

[Claim 1] (1) Mean particle diameter is less than lOOnm Ti02. Constituent whose weight ratio 
[ as opposed to (1) including a particle, (2) Zr element content compound, and (3) Si element 
content compound ] of (2) and (3) is (l):(Zr02 (2) of conversion):(Si02 (3) of conversion) 
=1:0.02-0.5:0.2-2.5. 

[Claim 2] The manufacture approach of a coat of being the manufacture approach of a coat of 
having the photocatalyst activity formed in the base material, and performing heat treatment 
after applying the constituent of claim 1 to a direct base material and of having photocatalyst 
activity. 

[Claim 3] The base material which has the coat formed using the constituent of claim 1. 
[Claim 4] The base material of claim 3 whose thickness of a coat is 30-300nm. 
[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention gives the resolvability of dirt, fog resistance, 
deordorization nature, antifungal nature, and antibacterial to various base materials, such as 
glass, plastics, a metal, and ceramics, and relates to the constituent for forming the photocatalyst 
activity coat which can use energy, such as sunlight and a fluorescent lamp, effectively, and this 
coat. 
[0002] 

[Description of the Prior Art] The antifouling property of building materials, such as indoor and 
outdoor glass, outer wall material, and a tile, antifungal nature, antibacterial, fog resistance, etc. 
are called for with the deordorization nature in indoor space with actualization of an 
environmental problem etc. Moreover, the same property has been required also about 
components, such as not only a building material but home electronics, office supplies, various 
cars, etc. 

[0003] As a conventional technique over such a demand, it is Ti02. Forming the semi-conductor 
photocatalyst matter represented in a base material front face by conventionally well-known 
approaches, such as a spray method, the spin method, a dip method, and a spatter, was proposed 
(JP,6-278241,A). 

[0004] However, since catalytic activity, a mechanical strength, and its chemical resistance of 
the coat formed with the conventional technique were insufficient, while in use, catalytic 
activity falls or gets damaged and it could not be satisfied from a practical viewpoint. 
[0005] Moreover, since the coat by which the conventional proposal is made had the large 
refractive index of the film, when the coat was formed on transparent materials, such as glass, 
the strong interference fringe occurred and it had left the problem to design nature. Furthermore, 
in order to raise photocatalyst activity, the conventional proposal had prepared interlayers, such 




as Si02 film, between the base material and the photocatalyst layer, and was disadvantageous 

also from viewpoints, such as cost. 

[0006] 

[Problem(s) to be Solved by the Invention] This invention aims at offer of the base material 
which has the coat which has the photocatalyst activity formed using the constituent for coat 
formation and this constituent which have the photocatalyst activity which can form the coat 
excellent in photocatalyst activity, a mechanical strength, and chemical resistance only by not 
needing special pretreatment of preparing an interlayer but applying to a base material directly, 
its manufacture approach, and this coat. 
[0007] 

[Means for Solving the Problem] For this invention, (1) mean particle diameter is less than 
lOOnm Ti02. Particle (henceforth a compound (1)), (2) Zr element content compound 
(henceforth a compound (2)), and (3) Si element content compound (It is also hereafter called a 
compound (3)) It contains and the weight ratio of (2) and (3) to (1) offers the constituent which 
is (l):(Zr02 (2) of conversion):(Si02 (3) of conversion) =1:0.02-0.5:0.2-2.5. 
[0008] The compound (1) used for this invention is an indispensable component for discovering 
catalytic activity, and is a particle with a mean particle diameter of less than lOOnm. Ti02 
Although there is especially no limit in the configuration of a particle, it is desirable at the point 
that the thing of a globular shape and a needlelike gestalt raises membranous compactness, and 
has a mechanical strength raised. 

[0009] Moreover, by lOOnm or more, as for the mean particle diameter of a particle, a 
membranous appearance (especially transparency) and physical properties good in respect of a 
mechanical strength are not acquired. Moreover, the viewpoint of catalytic activity to Ti02 The 
anatase mold of a crystalline form is desirable. 

[0010] One of the descriptions of this invention is Ti02. It is in having used the ingredient 
which atomized beforehand as a source. This thing is Ti02 which pyrolyzes various titanium 
compounds (for example, various titanium chelate compound, such as a titanium alkoxide, a 
titanium acetylacetone compound, and a titanium octylene glycol compound etc.), and is 
obtained. Compared with the film, the balance of catalytic activity and a mechanical strength is 
excellent. This reason is guessed as follows. 

[0011] Ti02 In order that a mechanical strength may be secured according to the chain structure 
of a particle and the clearance between particles may contribute the film using a particle to pore 
formation, membranous surface area increases as a result and catalytic activity is considered to 
become high. On the other hand, since the pyrolysis of the film which pyrolyzed various 
titanium compounds is carried out and many volatilization parts exist, it applies to membranous 
compactness that it is hard to take the chain structure of a titanium compound, and it is thought 
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that a mechanical strength cannot discover photocatalyst activity easily even if so so discovered. 
[0012] The compound (2) used for this invention and (3) are the indispensable components for 
raising membranous endurance, i.e., a mechanical strength, and chemical resistance by leaps 
and bounds. A compound (2) and (3) are the compounds containing Zr element and Si element, 
respectively, and they are Zr02 and Si02 in the case of a heat treatment process. It is the 
compound which can serve as a component. 

[0013] As a compound (2), a zirconium tetra-alkoxide, a zirconium acetylacetone chelate 
compound, a zirconium alkoxy acetylacetone chelate compound, a zirconium acetate compound, 
etc. are mentioned. 

[0014] concrete - Zr (acac) -- four ~ Zr (-- OR -) - four - Zr (acac) - (- OR --) -- three - 
Zr (acac) - two 2 and Zr (acac)3 (OR) and ZrO (OC two H302)2 etc. - it can illustrate, here - 
acac - C five H702 an acetylacetone - OR ~ OC three H7 and OC four H9 etc. - an alkoxy 
group is meant. 

[0015] Moreover, as a compound (3), an alkoxysilane compound, a chlorosilicane compound, 
isocyanate silane compounds, or those partial hydrolysis products are mentioned. 
[0016] concrete - Si (-- OR --) - four - R -- one - Si - (-- OR --) - three -- R -- one - R - 
two - Si - (-- OR --) - two -- Si (NCO) - four - R - one - Si (NCO) - three - R one R 
— two — Si (NCO) ~ two ~ ethyl silicate — 40 (that whose average degree of polymerization it 
is the partial hydrolysis product of a tetra-ethoxy silane, and is 5) — etc. -- and — those - partial 
hydrolysis — a product - etc. — it can illustrate . It is Rl and R2 here. An alkyl group is meant. 
[0017] A compound (2) and (3) may not be limited to one sort of ingredients, but they may be 
the mixture of two or more sorts of compounds, and a cohydrolysis product. 
[0018] The weight ratios [(Zr02 of a compound (2) equivalent weight) /(l)] to the compound 
(1) of a compound (2) are 0.02-0.5. When [ than 0.5 ] more [ the effectiveness of addition, a 
mechanical strength and chemical resistance will not be discovered if fewer than 0.02, and ], it 
is for causing the fall of photocatalyst activity and the adhesion to the base material of a coat. 
[0019] The weight ratios [(Si02 of a compound (3) equivalent weight) /(l)] to the compound 
(1) of a compound (3) are 0.2-2.5. Less than in 0.2, when [ than 2.5 ] more [ the addition 
effectiveness is not discovered, and a mechanical strength and chemical resistance do not 
improve and ], it is for photocatalyst activity to fall. 

[0020] Moreover, although a mechanical strength and chemical resistance improve so so even if 
it uses a compound (2) and (3) by each independent one, effectiveness which is seen when a 
compound (2) and (3) live together like this invention is not expectable. 

[0021] Although especially the weight ratio of a compound (2) to a compound (3) is not limited 
(Zr02 of a compound (2) equivalent weight), as for / (Si02 of a compound (3) equivalent 
weight), it is desirable that it is 0.05-0.7. It is for the synergistic effect of a compound (2) and a 



compound (3) to be hard to be acquired, for the bad influence of a compound (2) to begin to 
appear in 0.7 **, namely, for the adhesion of the film to a base material to come to fall less than 
in 0.05. 

[0022] As the method of application of the constituent of this invention, approaches, such as a 
spray coating cloth, spin coat spreading, flexographic printing spreading, screen-stencil 
spreading, DIP coat spreading, brush coating, and flow coat spreading, are used. 
[0023] If the constituent of this invention is used, it will be Si02 between a coat and a base 
material like the conventional technique. It is not necessary to prepare an interlayer like the film, 
and the coat which has the photocatalyst activity and the mechanical strength which applied to 
the direct base material and were excellent in heat-treating, and chemical resistance is obtained. 
That is, special pretreatment is considered to be an unnecessary and advantageous approach also 
in cost. However, pretreating for a certain purpose is convenient. 

[0024] The range of temperature for 5 - 60 minutes is [ the heat treatment conditions in this 
invention / 80-700 degrees C and time amount ] desirable, and a temperature profile can set up 
according to the purpose suitably. This invention has the description that a property 
manifestation is possible also for low temperature treatment as mentioned above. 
[0025] As for the thickness of a coat, it is desirable to set it as 30-300nm. It is for photocatalyst 
activity sufficient in less than 30nm to be hard to be acquired, and for a blemish etc. to come to 
be conspicuous since a mechanical strength falls in 300nm **, and for a practical use property 
to fall. 

[0026] Especially the base material in this invention is not limited, but can use glass, the 
ceramics, plastics, metals and those complex, and a layered product. The front face of the 
quality of the material where the base materials itself, such as a front face (for example, glass 
front face in which the sol gel film, the spatter film, the CVD film, the vacuum evaporationo 
film, etc. were prepared) by which surface treatment was carried out, differ is sufficient as the 
front face of a base material also on the front face of the base material itself. Especially the 
configuration of a base material may not be limited, but a plane thing is sufficient as it, and it is 
good in the configuration of the arbitration according to the purpose. [ of the whole surface or 
the thing which has curvature partially ] 
[0027] 

[Example] The evaluation approach used in the example and the example of a comparison is as 
follows. 

[0028] Photocatalyst activity: The photolysis reaction rate of the acetaldehyde which is the 
offensive odor component of tobacco was evaluated. An experiment pays the sample of 50mm 
angle to the 31. square shape coil made from a quartz, and introduces an acetaldehyde steam into 
a coil, and the ultraviolet-rays reinforcement in a sample side is 2 1.5mW/cm. The black light 



was irradiated from the quartz coil exterior at the sample so that it might become, the decrement 
of an acetaldehyde was measured by the gas chromatograph, and the rate of acetaldehyde 
decomposition was found. Catabolic rate was expressed by unit time amount and the weight 
decrement per unit area [mug/(h-cm2)]. 

[0029] Abrasion resistance: The Taber testing machine performed 500g of loads, and 1000 wear, 
and the variation of the haze before and behind a trial was calculated. 

[0030] Appearance quality: The existence of an interference fringe was checked for the 
appearance of the obtained test piece with the naked eye. 

[0031] Fog resistance: It divided into initial fog resistance and durable fog resistance, and the 
following approach estimated. Initial fog resistance was observed [ whether a breath is blown 
upon a sample and cloudiness occurs, and ] with the naked eye. Durable fog resistance 
evaluated the obtained test piece by the same approach as initial fog resistance after immersion 
in 60-degree C warm water on the 3rd. In fog resistance evaluation, O bloomed cloudy, and was 
not generated, but x bloomed cloudy, and it considered as generating. 

[0032] Chemical resistance: Change was observed after 24-hour immersion in the 0.1 -N NaOH 
water solution at the membranous appearance with the naked eye. 

[0033] In 56g (anatase Ti02 the particle of 10 % of the weight, mean particle diameter of 60nm) 
of ethanol distribution solutions of a [example 1] titanium oxide particle, ethanol 478g, 
tetramethoxy silane 12.5g, and zirconium TORIBUTOKISHI acetylacetonate Zr(C five H703) 
(OBu)3 2.3g were added. The above-mentioned solution was agitated at 25 degrees C for 1 hour, 
and the processing agent 1 was obtained. In this case, Si02 Equivalent weight / Ti02 Equivalent 
weight = it is 0.87 and is Zr02. Equivalent weight / Ti02 Equivalent weight = it is set to 0.09. 
[0034] One cc of processing agents 1 was dropped at the glass substrate washed beforehand, 
spin coat spreading was carried out, it heat-treated for 5 minutes at 650 degrees C after that, and 
the test piece was obtained. The thickness of the coat with which the piece of an exam was 
prepared was 86nm. The evaluation result of this test piece is shown in Table 1 (following, the 
same). 

[0035] The 12.5g tetramethoxy silane was changed into 12.0g ethyl silicate 40 in the [example 
2] example 1, and also the same approach as an example 1 created and estimated the test piece. 
[0036] Mean particle diameter was changed into the 33nm thing, and also the test piece was 
created and the same approach as an example 1 estimated the titanium oxide particle with a 
mean particle diameter [ of the [example 3] example 1 ] of 60nm. 

[0037] In 56g (anatase Ti02 the particle of 10 % of the weight, mean particle diameter of 60nm) 
of ethanol distribution solutions of a [example 4] titanium oxide particle, ethanol 330g, 
tetramethoxy silane 4.3g, and Zr(C five H703) (OBu)3 2.5g were added. The above-mentioned 
solution was agitated at 25 degrees C for 1 hour, and the processing agent 4 was obtained. In 



this case, Si02 Equivalent weight / Ti02 Equivalent weight = it is 0.29 and is Zr02. Equivalent 
weight / Ti02 Equivalent weight = it is set to 0.10. 

[0038] One cc of processing agents 4 was dropped at the glass substrate washed beforehand, 
spin coat spreading was carried out, it heat-treated for 5 minutes at 650 degrees C after that, and 
the test piece was obtained. The thickness of the coat with which the piece of an exam was 
prepared was 86nm. 

[0039] In 56g (anatase Ti02 the particle of 10 % of the weight, mean particle diameter of 60nm) 
of ethanol distribution solutions of a [example 5] titanium oxide particle, ethanol 395g, 
tetramethoxy silane 6.5g, and Zr(C five H703) (OBu)3 5.0g were added. The above-mentioned 
solution was agitated at 25 degrees C for 1 hour, and the processing agent 5 was obtained. In 
this case, Si02 Equivalent weight / Ti02 Equivalent weight = it is 0.45 and is Zr02. Equivalent 
weight / Ti02 Equivalent weight = it is set to 0.20. 

[0040] One cc of processing agents 5 was dropped at the glass substrate washed beforehand, 
spin coat spreading was carried out, it heat-treated for 5 minutes at 650 degrees C after that, and 
the test piece was obtained. The thickness of the coat with which the piece of an exam was 
prepared was 86nm. 

[0041] It sets in the [example 6] example 5, and is 5.0g Zr (C five H703) (OBu)3. 5.96g 
zirconium tetra-acetylacetonate was used instead, and also the same approach as an example 5 
created and estimated the test piece. 

[0042] In 56g (anatase Ti02 the particle of 10 % of the weight, mean particle diameter of 60nm) 
of ethanol distribution solutions of the [example 1 of comparison] titanium oxide particle, 
ethanol 455g and tetramethoxy silane 12.5g were added. The above-mentioned solution was 
agitated at 25 degrees C for 1 hour, and the processing agent Rl was obtained. 
[0043] One cc of processing agents Rl was dropped at the glass substrate washed beforehand, 
spin coat spreading was carried out, it heat-treated for 5 minutes at 650 degrees C after that, and 
the test piece was obtained. The thickness of the coat with which the piece of an exam was 
prepared was 83nm. 

[0044] In 56g (anatase Ti02 10 % of the weight mean particle diameter of 60nm of particles) of 
ethanol distribution solutions of the [example 2 of comparison] titanium oxide particle, ethanol 
446g and Zr(C five H703) (OBu)3 22.0g were added. The above-mentioned solution was 
agitated at 25 degrees C for 1 hour, and the processing agent R2 was obtained. 
[0045] One cc of processing agents R2 was dropped at the glass substrate washed beforehand, 
spin coat spreading was carried out, it heat-treated for 5 minutes at 650 degrees C after that, and 
the test piece was obtained. The thickness of the coat with which the piece of an exam was 
prepared was 86nm. 

[0046] Ethanol 224g was added in 56g (anatase Ti02 the particle of 10 % of the weight, mean 
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particle diameter of 60nm) of ethanol distribution solutions of the [example 3 of comparison] 
titanium oxide particle. The above-mentioned solution was agitated at 25 degrees C for 1 hour, 
and the processing agent R3 was obtained. 

[0047] One cc of processing agents R3 was dropped at the glass substrate washed beforehand, 
spin coat spreading was carried out, it heat-treated for 5 minutes at 650 degrees C after that, and 
the test piece was obtained. The thickness of the coat with which the piece of an exam was 
prepared was 92nm. 

[0048] In 56g (anatase Ti02 10 % of the weight mean particle diameter of 60nm of particles) of 
ethanol distribution solutions of the [example 4 of comparison] titanium oxide particle, ethanol 
478g, tetramethoxy silane 1.43g, and Zr(C five H703) (OBu)3 0.3g were added. The 
above-mentioned solution was agitated at 25 degrees C for 1 hour, and the processing agent R4 
was obtained. In this case, Si02 Equivalent weight / Ti02 Equivalent weight = it is 0.10 and is 
Zr02. Equivalent weight / Ti02 Equivalent weight = it is set to 0.01. 

[0049] One cc of processing agents R4 was dropped at the glass substrate washed beforehand, 
spin coat spreading was carried out, it heat-treated for 5 minutes at 650 degrees C after that, and 
the test piece was obtained. The thickness of the coat with which the piece of an exam was 
prepared was 85nm. 

[0050] In 28g (anatase Ti02 10 % of the weight mean particle diameter of 60nm of particles) of 
ethanol distribution solutions of the [example 5 of comparison] titanium oxide particle, ethanol 
638g, tetramethoxy silane 21.6g, and Zr(C five H703) (OBu)3 12.6g were added. The 
above-mentioned solution was agitated at 25 degrees C for 1 hour, and the processing agent R5 
was obtained. In this case, Si02 Equivalent weight / Ti02 Equivalent weight = it is 3.01 and is 
Zr02. Equivalent weight / Ti02 Equivalent weight = it is set to 1.00. 

[0051] One cc of processing agents R5 was dropped at the glass substrate washed beforehand, 
spin coat spreading was carried out, it heat-treated for 5 minutes at 650 degrees C after that, and 
the test piece was obtained. The thickness of the coat with which the piece of an exam was 
prepared was 78nm. 

[0052] To [example 6 of comparison] tetrabutoxy titanium 23. 8g, ethanol 478g, tetramethoxy 
silane 12.5g, and Zr(C five H703) (OBu)3 2.3g were added. The above-mentioned solution was 
agitated at 25 degrees C for 1 hour, and the processing agent R6 was obtained. In this case, Si02 
Equivalent weight / Ti02 Equivalent weight = it is 0.87 and is Zr02. Equivalent weight / Ti02 
Equivalent weight = it is set to 0.09. 

[0053] One cc of processing agents R6 was dropped at the glass substrate washed beforehand, 
spin coat spreading was carried out, it heat-treated for 5 minutes at 650 degrees C after that, and 
the test piece was obtained. The thickness of the coat with which the piece of an exam was 
prepared was 77nm. 




[0054] 



[Table 1] 
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[0055] 

[Effect of the Invention] By using the constituent of this invention, special pretreatment of 
preparing an interlayer is not needed but the coat excellent in photocatalyst activity, a 
mechanical strength, and chemical resistance can be formed only by applying to a base material 
directly. 
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iiw . r 2 im^H&tweth. 

[0017] itHWl (2) , ( 3 ) it 1 «0>*mfcl8S£ 

[0018] ft-^ft ( 2 ) ^fk^ft ( 1 ) lZ*ft hMA 
Jt [ (-ft^* ( 2 ) OZ r 0 2 / ( 1 ) ] tt 

0. 0 2-0. 5Xhh. 0. 0 2J:O^V^jSlD<0 

#>m, «MW3fisauw^ n a pi4* J »s-ii-f . o . 5 ct o 

[0019] •fb^ft ( 3 ) «>fc£* ( 1 ) tSt^Il 
it [ (-fb^HJ ( 3 ) OS i 0 2 BI3SAS) / ( 1 ) ] (i 

o. 2-2. 5 o. 25ftsrciiaan«ft*3& t fBa 

[ o o 2 o ] ft^ii ( 2 ) , ( 3 ) z&mbxm 
^xi>*zzz mmmmvmmM&itto±-t& 
«fc a e-ffr&ft ( 2 ) , < 3 ) 

[0021] it-sm ( 3 ) tzm-iikkto < 2 > oa* 
mm izmf&tiK^tf (2)Mro 2 is 
*») / otism ( 3 ) os i o 2 0 . 

05-0. 7-e&-i>::fc#i!£U\ 0. os^mx-n 
it-sm ( 2 ) Bofitswi < 3 ) offl*»jfow»fe*i£< 

<, ifc. 0. 7j@T1*ffc-&!Bj (2) OJHPVfttffltt 
[0022] *»^<0tt«W<^W5FtEi: l/t»:Vx:r* >f* 

[0023] #f&Hj3o*Bj£43j£fflVtflH:. ft*&fl50«fc 
3fctMHi:*»fctf>HKCS i 0 2 BW)J:a=Sr+iaMi&K 

ft s #g#=s: < . m&mizwm t s fUtsmtt ztx- 
Burnetii. -tKfr-h. mmmfmtf'mKK 3* 



[0024] *»wt:tj»t&j»«ia*Wi, mt8 0 

-7 0 ox:. Wi5-6 OttofcH*** t< . jl& 

JJB<0 J: 3 t=«iB««lTfc WttaS^TIBT* st^at 

[00 25] iftflg<7>JI£«i3 0~3 0 0nmfct£j£-ri> 
i t U*. 3 0 n m*}-ST1±^^S!l!^vS14* { 

htz#>Xh&. 

[0026] *«^fcfctt6aS«U«rfc:»feSti-f » # 
/US, xrc-y*BL CVDI. ^MS&WRttfeftfctf 

5x^h) %t'<nmt%<?>L<otim%$>tt'K?)mwx- 
iz& tfz&m<mttx' i v \ 

[00 27] 

[0028] : ^<3flWlfi»t»i7t 

hT/Wrt K«Wta«RiG***»*Ut. HH{±5 0 
ramft^MSJ 3 U >y h/UO^$^lMR««{cAil. 

?hH5S«*U . 5mW/cm 2 t i d fcEHRiW? 

ftm*h$miz~f=jv?j4 h^sBitt, r-fehr;^ 

fiHffl»Sfc 9«DS4M4« [*t 8/ ( h • c m 2 ) ] X' 

[0029] mmmtt ■. y—^-smmzx^ms 0 0 
®m oootiiffv\ vmm*fi>*s-x0>£<ut& 

[0030] nmsm ■■ ftbtitzfflmwmzmmx' 

[0031] R6#tt : umm&tibffiAm&mzimx 
xcDjjmx-ftffiLt: . wmsteimztmizytz 

»<5>*ifckfW-Sr 6 0 'COiS*(c 3 B?S}»f*, *)X9R&# 

[0 0 32] : 0. lN«0NaOH»:2 

[0033] [HJtWllBMfc^MKti^x^y- 
/HtftKSfS ( T"7*^ — tfT i 0 2 Wtt^Fl 0ftft%. T 
W6 0nm) 5 6gtC. x?y-;M78g. t 1 
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h^fvT-fefVt/T-tM^-hZr (C 6 H 7 0 3 ) (O 
Bu) 3 2. 3g*ififlnLfc. JhlE}8»*2 5*CT1«* 

BffiB*LJWBwi s i o 2 mnmm. 

/Ti0 2 8lgM;=0. 87TfcO, Zr0 2 SSSCM 
1/TiOj 1S11=0. 0 9fc=S:4. 

[00343 $>t>frt#>tfcftztit:tfyxmmzmmw 

1 £ 1 c cjjgTU XtT>-3-hM7|jU ^-<0f&6 5 0 

Skz&nztFct (vxr. mm) . 

[0035] [SttM2 ] ^Sfer^Jl fcfcwc 1 2 . 5 g 
O^h^^ h^v-v-^^Sr 1 2 . OgMWJ*-- 
h 4 0 (c^jg LfcfBKiSBSW 1 1 H^^TKBJt £ 

[0036] [5IS60IJ3 ] HS&0J 1 <9¥%&^&6 0 n 
m<9l!^:?y«&^£¥^&^£3 3 nm^t«0(C 
LfctetilOtW 1 1 R«^*tfeT*SiW-*fW bffr 

[00373 [Hit£^)4 ] BMb**>*tKK>x* y- 

JWHHBJK <T*-*~ tfT i 0 2 1 0M%. ¥ 

%fg60nm) 5 6gfc, X^y-;P330g, x 
Yyth^is-i/jyA. 3g&T/Zr ( C 5 H 7 0 3 ) 
(OBu) 3 2. 5g*a&*lUfc. JJE*«£2 5\;T 
H^BHKfPL«HIJPJ4*»fc. Cl<7)*£\ S i 0 2 
Il/Ti0 2 m%mM=>0. 2 9X'h r ). Zr0 2 l 
JOtt/TiO, 8SJ«fi=0. 10 £=5:6. 

[0038] hbfrtfrmftztitztfyxmmz'iiimii 

4Srlcc}TFL. xtyn-M^L, fc0t6 5 0 
•CT 5 Lstifefr £ ttfc . *HIWr<o»tt 4>ft 

fc«R*>fl»Wi 8 6 n mti) o . 
[0039] [HJfii5"j5 ] IMfc** >HfflMr«>x* y- 

A'*mk»« (t-)-?~ t'T i o 2 twa^-i oafi%. t 

«J©7fI6 0nm) 5 6g£. x^y-;U3 9 5g. 7=" 
h7^b^yy7>-6. 5g&tXZr <C 5 H 7 0 3 ) 
(OBu)j 5. OgSraSJnUTt. ±IE*§i8?r2 5KTC 

fifi/T i 0 2 &2tfi4= 0 . 45?*9. Zr oT M 

[0040] b^frifr&iftztifctfyxmiizi&mi 

5£lccjj§TU Xtyn-hWL. f»f$6 5 0 

[0 04 1 ] [9IMM6] HWJ5(Ci>l%T5. 0g^) 
Zr (C 5 H 7 0 3 ) (OBu) 3 0)frt>*)l,Z5 . 96 

[0042] [Jtlfcfll 1 ] BMfcf-* >WSlrf*}X.f S- 

jv^&mm (Ti-f—er i o 2 ®m- 1 osi%. t 

*&R?S6 0nm) 56gfc. x^y-n-4 5 5 g . f" 



h5^h^yy5yi2. 5 g£»lLfc. JJEJSffll* 

2 5°Cfl BtraTOfL^afflR 1 
[0043] ft^^t«>afe»$<tfc^9^IS*t:«SKRl 
R 1 £ 1 c cjgjTL. Xfyn-M^L. -ccof£6 5 
0 *C-C 5 ttiaftKH LSSiWt . *S*tftf>SMt h 

titztmcommiz8 3 n jt. 

[0 044] [Jt*W2] Brttf-^vtws^wx^y- 
/kTMS^js <r+*~tfT i o 2 as^i oaa% t 

^Sfg6 0nm) 5 6gt 1 I?/-M4 6g 1 Z 
r (C 5 H 7 0 8 ) (OBu)j 2 2. OgfcS&JJnL 
fc. ±E?g?S5:2 5-CT'l^J«#L^MR2 5:^ 

[0045] fobfrtfrWtZtltctfvA&folZimM 
R2£ 1 c cjjTFU Xtyn- hffefSU ^?>f&6 5 

[0046] [Jtwj3] m^^>w&^^y- 
nftwmm (r^—trr i o 2 fgtst^i om%. t 

^SfS6 0nm) 5 6gtC. x^y-;P2 24g2r8s 
JD Ltz . ±E» ?SSr 2 5-CT 1 B$r B TO¥ L^S^JR 3 & 

mtz. 

[0047] hkfrtfr&»ztitz#7xmmzwm 

R32r 1 c cjjTFU Xfy^-M^iL, -ecof^6 5 

o-cx-sftfsimmLmiKzmtz. wR^Rtt^ 

[0048] i\mmA]Wtttrf-9>mLT<?)X.9S- 
tVftWmm ( Ti-^-Hr'T i 0 2 1 0fifi% 

*fff60nm) 56gC. x^y-;P478g. x 
h7> hdf^v-^^l . 4 3g&yZr (C 6 H 7 O 

3 ) (obu) 3 o. 3z*mai,iz. ±mm*2 5 
x:x-ivmm&Lwm\R4*ntz. sio 

2 illl/TiO; ^fil=0. lOT'&D, Zr 

0 2 illi/TiO; ^»fiS=0. Olttch. 

[0049] $>t>frtibmft ztitztfjx&mizwm 

R4& 1 c cirFU Xf^n-hMffiL, f <Ot6 5 

oxix-sftffig&BmLMjfWrznfi:. ^imKomih 

; , . .^tgffil^KJSJi 8 5 n mX'f> o ^ . 

' n I o o'^o j umm 5 1 Mf^y«fwi^y- 

MffifflBL (T^-^-HfT i 0 2 i»»1011% ¥ 
W@60nm) 28gC, x^y-;l-6 38g, f 
h7^h-Jfy-/5>2 1. 6gMZr (C 5 H 7 O 

3 ) (obu> 3 12. 6gfcaarau:. ±ie*s*2 

5W«WLWR5^lfc. ^cOJg^, Si 
0 2 ifli/TiOj m»ffi»=3. OlT'fcO. Z 

rOj iiii/TiOi mnm&= 1 . oot'Srs. 

[0051 ] *>^A>t4bs3fe#$il7t^7^a«(Cj!a®PJ 
R55: 1 c cjrFL-, Abf>3-hM^5L, -e<?)^6 5 

<tfc«KO«WBi 7 8 n itiT* o ^ . 
[0052] [JtWJ6] -rh77>*S.^*>2 3. 
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8gt, X?y-/P478g. fh^^h^y^^l 
2. 5g&tXZr (C 6 H 7 0 3 ) (OBu) 3 2. 3 

R6*»fe. s i o 2 mnnm/r i o 2 » 

»*»=0. Zr0 2 Mll/Ti0 2 



[0053] &^*>ttf>&fr£ft.*:#5*s«« 

[00543 
[*13 









BJSGiSiH 






1 2. 


3 


2. 1 




O 


O 


£JIMI2 


1 2. 


0 


2. 4 




O 


O 


*J60J3 


1 1. 


8 


1. 8 




O 


O 


*SfiOT4 


2 1. 
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